Abstract: Marine and terrestrial ecosystems are declining globally due to environmental degradation and poorly planned resource use. Traditionally, local government agencies have been responsible of the management of natural reserves to preserve biodiversity. Nonetheless, much of these approaches have failed, suggesting the development of more integrative strategies. In order to discuss the importance of a holistic approach in conservation initiatives, coastal and underwater landscape value and biological/environmental indicators of coral reef degradation were assessed using the study case of Zihuatanejo, Guerrero coastal area. This area shelters representative coral reef structures of the Eastern Pacific coast and its terrestrial biodiversity and archaeology enhance the high value of its coastal area. This study explored the landscape value of both terrestrial and marine ecosystems using the geomorphosite approach in two sites on the Zihuatanejo coastal area: Caleta de Chon and Manzanillo Beach. Sedimentation rate, water transparency, chlorophyll and total suspended solids were recorded underwater in each site for environmental characterization. 50 photo-quadrants on five transects were surveyed between 3-4m depth to record coverage (%) of living corals, dead corals, algae, sand and rocks. The conservation status of coral reefs was assessed by the coral mortality index (MI). Landscape values showed that both terrestrial and marine ecosystems had important scientific and aesthetic values, being Manzanillo Beach the site with the highest potential for conservation initiatives (Ttv=14.2). However, coral reefs face elevated sedimentation rates (up to 1.16kg/m 2 d) and low water transparency (less of 5m) generated by coastal land use changes that have increased soil erosion in the adjacent coastal area. High coverage of dead corals (23.6%) and algae (up to 29%) confirm the low values in conservation status of coral reefs (MI=0.5), reflecting a poorly-planned management. Current conditions are the result of "top-down" conservation strategies in Zihuatanejo, as Federal and Municipal authorities do not coordinate, disregard local community in coral reef management, and ignore the intimate relationship between the coastal and marine realms. This work confirms the importance of conservation strategies with a holistic approach, considering both terrestrial and marine ecosystems in coastal areas; and that these initiatives should include local coastal communities in management and decision-taking processes done by government authorities. Rev. Biol. Trop. 59 (4): 1487-1501. Epub 2011 December 01.
Worldwide, some of the major barriers to accomplish conservation goals in coastal areas are the difficulty to understand the human impact in natural systems (Granja-Fernández & López-Pérez 2009 , Risk et al. 2009 , Selkoe et al. 2009 ) and the integration of a holistic approach that considers both terrestrial and aquatic ecosystems (Crosby et al. 2002 , Herbert et al. 2010 . Natural Protected Areas (NPAs) are the chief legal instruments for biodiversity conservation, and they have grown in importance globally (Moreno-Casasola et al. 2005 , Ban 2009 , Herbert et al. 2010 . Around the globe, protected areas cover up to 12% of non-marine Earth surface (Herbert et al. 2010) and 5.9% of its territorial seas (WDPA 2004) .
The establishment of NPAs in several coastal and marine areas has been promoted by the presence of coral reefs due to their high ecological, aesthetic, cultural and scientific value (White et al. 1994 , Moberg & Folke 1999 , Crosby et al. 2002 , McClanahan 2002 . However, coral coverage continues declining around the world as a consequence of climate change and environmental degradation and the establishment of NPAs seems to be not enough to protect these ecosystems. A holistic approach that includes an adequate management of terrestrial and marine ecosystems and local community involvement is crucial to preserve this natural heritage (Cinner & Pollnac 2004 , McClanahan et al. 2006 , Camargo et al. 2009 , Ramírez-Herrera et al. 2010 . Around the world, many valuable studies report the effect of direct activities on coral reefs such as fishing and recreational diving (Coblentz 1997 , Hawkins et al. 1999 , Jameson et al. 1999 , Tratalos & Austin 2001 , Zakai & Chadwick-Furman 2002 , Hawkins & Roberts 2004 , Bartholomew et al. 2008 . However, coral reefs in many developing countries are close to coastal villages and cities, and remain exposed to human impact resulting from urban development and the use of inland natural resources with no adequate management strategies. Summarizing management strategies in NPAs around the world, they outline that "top-down" (state or agency control) conservation policies give poorer results with regard to "bottom-up" (community-based) resource management, since people who depend upon the marine resources are the best managers. In coastal areas near coral reefs, non-planned management can cause deterioration in the marine ecosystem due to human actions such as land transformation and deforestation that promote coastal erosion. These actions can create harmful conditions for coral survival such as high sedimentation, low water transparency, high concentration of suspended matter and nutrients in ocean water (Cortés & Risk 1985 , Edinger et al. 1998 , Hodgson 1999 , Risk et al. 2009 . For this reason, potential sources of negative impact coming from the coast also require attention for coral reef conservation.
In México, the establishment of 55 NPAs that cover only 4% of coastal and marine areas (CONANP 2009) shows the level of government initiatives for marine ecosystem protection. The occurrence of coral reefs has triggered the recognition of some of these NPAs (INE 1998 , CONANP 2006 , Rioja-Nieto & Sheppard 2008 , López-Pérez & López-García 2009 ). However, community involvement is not considered for the management of many of these NPAs and some of them can be subjected to land use change in order to meet urban needs. This study was performed on the coastal area of Zihuatanejo, Guerrero, in the southern Mexican Pacific coast. Here, topdown conservation strategies have ignored the effect of land use changes in the marine realm. Several studies testify the existence of representative coral reef structures of the Eastern Pacific coast (Reyes-Bonilla 2003 , Carriquiry & Reyes-Bonilla 1997 , victoria-Salazar 2007 and terrestrial biodiversity and archaeology enhance the high value of this coastal area (this study). Our goal is to validate the importance of integrative strategies for coastal-marine conservation, using the study case of Zihuatanejo coral reef coast, which has used a "top-down" management strategy. To test the results of this strategy, we assessed the anthropogenic impact in the area, by performing a series of biological/environmental analysis indicative of coral reef degradation. Results on the conservation status of the Zihuatanejo coastal and underwater landscape value, and the environmental indicators of coral reef degradation, are used to support a change from a "top down" to "bottom-up" (community-based) resource management for the Zihuatanejo coastal-marine conservation.
MATERIALS AND METHODS

Study area:
Zihuatanejo is an important tourist destination of over 62 000 inhabitants and with more than 700 000 tourists per year (INEGI 2008) . It is located inside the Tlacoyunque Priority Marine Area (PMA) (Fig. 1) . Mexican PMAs have been proposed to promote scientific knowledge and conservation of biodiversity in national marine areas (vázquez-Domínguez et al. 1998 ), but they do not provide legal protection for the natural resources (Fig. 2) . However, biodiversity inside Tlacoyunque PMA has been considered under protection (CONABIO 2009), since it overlaps with a Natural Protected Area with Federal jurisdiction (Figs. 1, 2 ). This NPA is named Playa Piedra del Tlacoyunque, a Sanctuary with less than 11.9km long that protects a breeding site of sea turtles (SEMARNAT 2002, Fig. 2 genus Pocillopora. Caleta de Chon is located within a small cove, with a maximum depth ca. 13m. A rocky sea floor covers the periphery, and a sandy bottom occupies the center of the cove. Coral reef in Manzanillo Beach is located in an open beach, with a depth up to 4m. Its sandy floor is partially covered with numerous patches of rocky substratum that allows the growth of corals. At some places, this reef structure reaches 1.5m. Recreational scuba diving and artisanal fishing activities are practiced at both reefs and contribute to the local economy.
Environmental characterization: Storms and sediment runoff may occur during the rainy season, and the anthropogenic effect can be disguised under these conditions. Hence, to detect signs of environmental degradation on the marine ecosystem of human origin, a set of environmental parameters was measured during the dry season (May 2009) hence the environmental conditions represent the less stressful during the year. The transparency of water column (m) was estimated three times at each reef, using standard Secchi disk extinction depth measurements (Edinger et al. 1998) . To estimate the sedimentation rate (kg/m 2 d), six sediment-collecting bottles of one liter were attached to three vertical PvC pipes (1m long each) anchored above each reef floor to 3-4m depth. Sediments collected during four days were rinsed at the laboratory with fresh water and later were oven-dried and weighted (Cortés & Risk 1985) . To record the concentration of total suspended solids (TSS, mg/L) and chlorophyll a (mg/m 3 ), three seawater samples of three liters were taken three times in each site and were individually filtered into previously dried and weighed 47mm glass fiber filters. Filters with sample were kept in darkness and under 4ºC until they were processed in the laboratory. For TSS measurement, the dry weight of each filter was subtracted from its gross dry weight including the sample. Measurement of chlorophyll concentration was made following the method by Rogers et al. (1994) . Filters with sample were placed into 15mL centrifuge tubes with 10mL of 90% acetone and shaken. Centrifuge tubes were kept in dark and refrigerated during 24h and afterwards mixed and centrifuged for 10 minutes at 4000rpm. Using a spectrophotometer, the extinction at 750, 664, 647, and 630nm were measured in each sample. To correct extinction measures, the 750nm reading was subtracted from the 664, 647 and 630nm readings. The amount of chlorophyll a (mg/m 3 ) was calculated using the following formulas:
Chlorophyll a = 11.85 E 664 -1.54 E 647 -0.08 E 630
where E represents absorbance at noted wavelengths (corrected by 750nm reading).
Chlorophyll a concentration (mg/m 3 ) = chlorophyll a * mL acetone N.º liters of filtered sea water * cm path lenght ( ) Coral reef conservation status: Coverage of live corals (LC), dead coral framework (DC), algae, sand and rocks were quantified using ten 20m-long photo-transects, recording the proportion (%) covered by each category in ten photo-quadrants of 1m 2 per transect. Each image was analyzed with CPCe (Coral Point Count with Excel extensions) software developed by the National Coral Reef Institute (FL, USA), using 100 random dots.
To assess the conservation status of each coral reef, the coral mortality index (MI) (Gómez et al. 1994 ) was used.
MI = (DC) (LC + DC)
where DC is the coverage of the dead coral framework (even that covered with algae) and LC is the coverage of live corals. MI could range from cero (coverage of LC is 100%, that indicates a coral reef in excellent conservation status), to one (coverage of DC is 100%, that indicates a devastated coral reef).
Treatment of environmental and biological data: Both environmental and biological data were tested for normality and homogeneity of variances. A series of separate one-way analyses of variance (ANOvA) were conducted on the environmental parameters to test the hypothesis that environmental characteristics on the two sites did not differ significantly. Coverage data were not normally distributed (Kolmogorov-Smirnov test, Sokal & Rohlf 1981) . Accordingly, differences between sites in the coverage of live corals, dead coral framework and the different categories of algae were tested using the Mann-Whitney U test.
Coastal and underwater landscape assessment: Coastal and underwater landscape value and its quality were assessed following a standard landscape evaluation method (Reynard 2005, Pereira et al. 2007 , Rovere et al. 2007 ) at both Manzanillo Beach and Caleta de Chon sites. This landscape evaluation method uses the "geomorphosite" concept (Panizza 2001) . It is, in its narrow definition, any part of the Earth's surface that is important to the knowledge of Earth, climate and life history (Reynard 2005) . It is understood to be a landform that acquired a special value due to human perception or exploitation (Panizza 2001) . This value may vary, depending on the focus: scientific, ecological, cultural, aesthetic and/or economic (Reynard 2005) . Landscape in this study includes both terrestrial-coastal and submerged landscapes (i.e. coral reefs as organic landforms) because they are intimately related in a feedback relationship.
Geomorphic (landscape) knowledge of the area was used and includes information on the regional setting, types of landforms and processes, structural framework, climatic aspects, human activities, geomorphic mapping, as well as another relevant natural (e.g. biodiversity, flora and fauna) and cultural aspects (e.g. archaeology) (Ramírez-Herrera et al. 2010) .
Using this information, landscape, scientific, ecological, cultural and aesthetic characteristics were identified. The assessment of the studied sites included two main stages: inventory and quantification (numerical assessment and ranking). During the inventory, geomorphosites are selected and characterized. During quantification, importance of sites is determined by attribution of values to predetermined criteria. This evaluation processes allows comparison of sites. The main objective of the inventory stage is the selection of landforms that can be defined as geomorphosites. The selection process includes using predefined set of criteria: 1) "scientific value", defined by a geomorphological characterization of the area or on former scientific research; 2) value of landform aesthetics and characteristics, in relation to sites in the same or other areas; 3) links between landforms and cultural elements, such as archeological features, human settlements, agriculture, buildings of historical value; 4) links between landforms and ecological issues, such as fauna and flora populations. A weight, for quantification and comparison of the two sites, was given to the initial qualitative data collected following standard method proposed by Pereira et al. (2007) .
RESULTS
Environmental data: The sedimentation rate was higher at Caleta de Chon (1.16kg/ m 2 d) than at Manzanillo Beach (0.6kg/m 2 d) (F=483.66, p<0.001, respectively, Fig. 3 ). There were no significant differences between sites for the remaining environmental parameters (Fig. 3) . The concentration of total suspended solids oscillated from 32.5 to 42.0mg/L (35.9±3.7mg/L) at Caleta de Chon and from 39.5 to 39.9mg/L (39.7±0.2mg/L) at Manzanillo Beach. Water transparency oscillated from 4 to 6.4m (4.9±0.9m) at Caleta de Chon and from 2.5 to 4m (3.4±0.6m) at Manzanillo Beach. Chlorophyll a concentration was similar in both sites (1.3mg/m 3 ) (Fig. 3) .
Coral reef conservation status: Coral reefs at both study sites consist mainly of species belonging to the genus Pocillopora. At Caleta de Chon, five coral species were found and Pocillopora verrucosa was the most abundant species. The coral reef at this site extends as a fringe between 0.5 and 5m deep and covers an area of 976m 2 close to the periphery of the cove. The coral reef at Manzanillo Beach harbors six species, being Pocillopora damicornis the most abundant species. The coral reef at this site is the largest structure, and it reaches an area of 5 343m 2 . Coral mortality index was lower in the reef at Caleta de Chon than at the Manzanillo Beach reef (MI=0.1 vs. 0.58, (Fig. 4) . The coverage of live corals is also higher at Caleta de Chon (68.3%) than at Manzanillo Beach (35.2%) ( Table 1) (Mann-Withney U test, p<0.05). In contrast, the coverage of the dead coral framework is lower at Caleta de Chon (9.3%) than at Manzanillo Beach (48.1%) (Mann-Whitney U test, p<0.001). Caleta de Chon also has a lower coverage of calcareous (12%) and filamentous algae (13.0%) with regard to Manzanillo Beach (29.1 and 20.0%, respectively) (Mann-Withney U test, p<0.001 for calcareous algae and p<0.05 for filamentous algae). The coverage of fleshy algae is similar in both localities (0.9%, Mann-Whitney U test, p>0.05), and the same is the case for the coverage of rocks (17.5 to 6.3%, Mann-Whitney U test, p>0.05) and sand (4.9 to 9.3%, Mann-Whitney U test, p>0.05) (Fig. 4, Table 1 ).
It is important to emphasize that at Manzanillo Beach, the Northern zone of the coral reef shows important degradation signs (Table  1) , since the coverage of live corals in the Northern zone is lower (18.2%) than in the Northwest one (60.7%) (Mann-Whitney U test, p<0.05), and the opposite case is found with the coverage of dead corals (64.5 vs. 23.6%, respectively), calcareous algae (36.8 vs. 17.4%, respectively) and filamentous algae (24.4 vs. 13.3%, respectively) (Mann-Whitney U test, p<0.001 for the coverage of dead corals and for calcareous and filamentous algae).
Landscape value:
Results for the numerical landscape (geomorphosite) assessment and ranking shows that Manzanillo Beach has the most valuable landscape of the two sites, scoring higher in total value and in ranking. Manzanillo Beach terrestrial and underwater landscape shows a slightly higher scientific value (3.75) over Caleta de Chon (3.42) assigned by the site rareness in relation to the area, integrity and intactness, representativeness and pedagogical value, diversity, other geological features with heritage value, scientific knowledge and rareness at a national level. The aesthetics (an additional value) is also higher (1) at Manzanillo Beach (Fig. 5) . Caleta de Chon and Manzanillo Beach had a similar protection value (3), which reflects the vulnerability and integrity of the sites and was measured by the site integrity or intactness and vulnerability of use. Overall, Manzanillo Beach shows the highest scores (14.21) and the lowest ranking (7) making it the site with the greatest landscape value and with the best conservation potential if it is properly managed.
DISCUSSION
Coral reefs at Caleta de Chon and Manzanillo Beach remain as some of the typical coral reefs throughout the Eastern Pacific coast, conformed by species belonging to the genus Pocillopora (Glynn & Ault 2000 , Reyes-Bonilla 2003 . Both reefs have an important area (up to 5 343m 2 ) and a high coverage of live corals (up to 68%) compared with other coral reefs from this region with a coral coverage ranging from 6.6 to 89% (Leyte- Morales et al. 2006 , victoria-Salazar 2007 . Despite this relatively acceptable live coral coverage, the measured indicators for environmental degradation are positive. At both sites, total suspended solids (32 to 39mg/L) and chlorophyll (1.3mg/m 3 ) concentration is high, and such conditions are comparable to other coral reefs that survive under adverse conditions (Bell 1992 , Edinger et al. 1998 , Holmes et al. 2000 . Major threats that both coral reefs face include the impact from land transformation and from direct human activities on these sites. At Caleta de Chon and Manzanillo Beach, the most severe impact on coral reefs seems to be caused by the high levels of sedimentation rates (1.6 and 0.6kg/m 2 d, respectively) and low water transparency (3.4 to 4.9m). Such conditions differ from well-conserved reefs where sedimentation rates are lower than 0.1kg/m 2 d (Cortés & Risk 1985 , Rogers 1990 , Edinger et al. 1998 ) and water transparency is superior to 20m (Edinger et al. 1998 , Holmes et al. 2000 . High sedimentation rates and low water transparency are two recurrent stressors in coral reefs next to coastal transformation (Cortés & Risk 1985 , Edinger et al. 1998 , Granja-Fernández & López-Pérez 2009 , Risk et al. 2009 , Jordan et al. 2010 . In our study area, the change of the status from Ecological Reserve of Cerro del vigía to a residential tourist area, allowed deforestation and soil removal near coral reefs (Fig. 2) . This land use change is causing erosion and sediment runoff that is reaching the marine ecosystem, creating conditions of high sedimentation and low water transparency. The problem increases when the morphology of the coast favors sediment catchment, as it is happening at the Caleta de Chon cove. This explains why sedimentation rate is higher at this site and indicates that this coral reef is under serious threat if such conditions persist. The excess of sedimentation can cause burial of benthic organisms and diminish light penetration (Rogers 1990 , Fabricius et al. 2005 , Yáñez et al. 2008 . Worldwide, high sedimentation has been related to partial mortality in corals and to the hindering of larval recruitment due to the hard substrata burial (Hodgson & Walton-Smith 1993 , Morton 1994 , Nugues & Roberts 2003 , Fonseca & Cortés 2005 . High sedimentation can also trigger the shift of species composition to most sediment-tolerant species as those belonging the genus Porites (Cortés 1990) , in expense to the lost of coral coverage and diversity (Edinger et al. 1998 , Shimoda et al. 1998 , Cornell & Carlson 2000 . Low water transparency may cause a serious deficit in photosynthetic capability of corals affecting their growth (Stafford-Smith 1993 , GranjaFernández & López-Pérez 2009 .
Biological indicators of conservation status indicate that the coral reef of Manzanillo Beach is the less conserved (MI=0.5). This coral reef shows clear signs of mechanical damage highly visible in its north zone, where the reef structure becomes shallower (1m depth), and snorkeling is more suitable for inexperienced tourists who visit the site. Contrary to Manzanillo Beach, mechanical damage in corals of Caleta de Chon is less frequent since the reef structure is below 3m depth, and this site is visited only by experienced divers. Unrestricted recreational snorkeling and diving are important sources of coral reef deterioration in many tourist destinations around the world, as it happens in coral reefs in the Caribbean and the Red Sea, where both activities have caused a significant loss of coral coverage and diversity (Hawkins et al. 1999 , Tratalos & Austin 2001 , Zakai & Chadwick-Furman 2002 . Scuba diving and snorkeling impact on Zihuatanejo coral reefs has occurred through the last decades, contrary to soil erosion near coral reefs that is a relative recent effect due to land use changes.
Anthropogenic causes of coral reef degradation are extending along tropical seas, and they are one of the main coral reef threats in coastal areas with poorly planned development. In the Caribbean, for example, indicators of coral reef degradation have coincided with our results: low coverage of living corals, high algae coverage, and high abundance of species indicative of high sedimentation rates are typical in Marine Protected Areas with low governability and community involvement (Camargo et al. 2009 ). Integrated terrestrial and underwater landscape assessment of both Caleta de Chon and Manzanillo Beach shows their high landscape value and conservation potential, outlining the need for a holistic approach in conservation and management strategies (Ramírez-Herrera et al. 2010) . Some difficulties to meet NPAs objectives in "topdown" strategies include the integration of conservation policies at the different government levels that have their own strategies and different jurisdictions (Fig. 1) . Moreover, the consolidation of collaborative links with local inhabitants, who usually depend upon natural resources, becomes a recurrent challenge to attain conservation objectives under "top-down" policies around the world (White et al. 1994 , Cinner & Pollnac 2004 , BezauryCreel 2005 , McClanahan et al. 2006 , Tran 2006 , Rodríguez-Martínez 2008 , Camargo et al. 2009 ). In México, Federal and Municipal jurisdictions comprise a frequent barrier to accomplish conservation objectives (Fig. 1) . While marine areas are under the jurisdiction of Federal authorities (e.g. SEMARNAT), coastal Ecological Reserves in Zihuatanejo are under Municipal jurisdiction by the Zihuatanejo Bay Fideicomiso (FIBAZI 2005) that exerts the faculty to create and modify the status of Ecological Reserves in order to meet local urban needs. Although both Federal and Municipal administrations can be not coordinated, they are similar in the fact that often they operate ignoring adjacent ecosystems (e.g. terrestrial and marine) and involvement of local communities. Our results on coral reef state of conservation show that this approach is proven inadequate to accomplish complete conservation objectives. Moreover, the use of natural spaces needs to be analyzed considering all their economic, sociological, geological, landscape and ecological aspects. Participation of local communities has been significant in the success of NPA's conservation objectives (Mascia 2003 , McClanahan et al. 2006 , Tran 2006 , Rodríguez-Martínez 2008 . It has been generally recognized that conventional, "top-down" coastal protection and management approaches do not meet the needs of communities in developing countries (Cohelo & Manfrino 2007 , Harborne et al. 2008 , Camargo et al. 2009 , Stamieszkin et al. 2009 . It is also recognized that in countries where a substantial share of the Earth's marine biodiversity is found, top-down coastal protection and management efforts are too costly, both financially and in terms of scarce human resources, to be of much practical value for broad-scale national application (Govan et al. 2008) . Recent studies advocate for the move from "top-down" (state or agency control) to more "bottom-up" (controlled by local communities) or locally-managed approaches for coastal protection and management, particularly in situations where little data are available (White et al. 1994 , Johannes 1998a , b, Pomeroy & Rivera-Guieb 2006 , Ramírez-Herrera et al. 2010 . This case has been confirmed in the Philippines and New Guinea, where marine resources (valuable commercial species) were more abundant in locally managed areas, without the intervention of government and market initiatives (McClanahan et al. 2006) . This joint or 'comanagement' leads to better-informed decision taking, as traditional knowledge and local sources of information are integrated in such processes (White et al. 2000 , Cinner et al. 2005 , McClanahan et al. 2006 , Walker et al. 2006 . This approach also promotes enforcement and adaptive management of marine resources by and for the local users (Govan et al. 2008) .
In the Pacific Ocean, the sustainable use of marine protected areas and reserves is being strengthened by application, modification, and merging of contemporary marine protection efforts with traditional conservation practices through a process of Community-Based Adaptive Management (CBAM). CBAM, in the simplest terms, is a management cycle whereby local stakeholders make a plan, implement the plan, check how it is going, revise the plan (if necessary), and carry on. The outcome is now commonly described as "locally-managed marine areas (LMMA)". LMMAs are areas of near shore waters that, together with their coastal resources, are largely or wholly managed at a local level by the coastal communities, landowning groups, partner organizations, and/or collaborative government representatives who reside or are based in the immediate area (White et al. 2000 , Cinner et al. 2005 , McClanahan et al. 2006 , Walker et al. 2006 . LMMAs differ from what is commonly known as a Marine Protected Area (MPA) in that LMMAs are characterized by local ownership and/or control, whereas MPAs are typified by top-down management approaches (LMMA Network 2008). Our results on coral reef state of conservation and landscape value in Zihuatanejo demonstrate that current "top-down" conservation policies do not support sustainable methods for ecosystem conservation in coastal areas subjected to increased urban development. Coral reefs conservation would require mitigation initiatives be taken in Zihuatanejo. First, land urbanization that encourages deforestation must be forbidden. This way soil erosion could be considerable reduced on this coastal area. Second, recreational scuba and snorkeling activities must be controlled and regulated by local stakeholders. Third, the carrying capacity of coral reefs must be considered in any coastal projects and resource use plans, and strategies for resource use must be developed involving the local community (Hawkins & Roberts 1997 , Zakai & Chadwick-Furman 2002 , Barker & Roberts 2004 . Finally, such information must be provided to the local community and choices of resource use must be taken by the local community, considering that resultant initiatives must be a complement of the complex livelihood strategies of local stakeholders (Cinner & Pollnac 2004) . Successful LMMA experiences strongly suggest that this approach must be promoted more extensively to manage effectively marine resources leading towards healthy ecosystems, abundant fish and other marine resource stocks, sustainable fisheries, and vibrant human communities.
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RESUMEN
Las estrategias integrales son clave para lograr efectividad en la conservación de las áreas costeras. Para discutir la importancia de las estrategias holísticas en iniciativas de conservación, usamos como caso de estudio los arrecifes coralinos de Zihuatanejo Guerrero. En primer lugar, analizamos el valor paisajístico terrestre y marino de la zona costera y posteriormente usamos indicadores biológicos y ambientales de degradación en arrecifes coralinos. El valor paisajístico mostró que Manzanillo Beach tiene el mayor potencial para desarrollar iniciativas de conservación (Ttv=14.2). No obstante, ambos arrecifes se enfrentan a elevados niveles de sedimentación (hasta 1.16kg/m 2 d) y baja transparencia del agua (<5m) causados por el aumento de la erosión de la costa, como consecuencia del cambio de uso del suelo. La alta cobertura de corales muertos (23.6%) y algas (hasta un 29%) en los arrecifes reflejan su manejo inadecuado. Estas condiciones son resultado de las estrategias de conservación usadas principalmente por las autoridades gubernamentales, que en muchos casos no se encuentran coordinadas y no consideran a la población local en el manejo de los recursos. Estos resultados confirman la importancia de las estrategias de conservación con una visión holística del ecosistema terrestre-marino en las áreas costeras. Estas iniciativas deben incluir a la población local en el manejo y la toma de decisiones.
